The free-standing NPG films were fabricated with slightly modification to the method developed by Ding 15 and Ciesielski
. EDX was performed on a glass coverslip covered by NPG film, the analysis showing major element components as follows: Au (30.8%); Ag (1.3%). Si( 10.8%), O: (28.5%).
S3. Single molecule measurements.
All single molecule studies were performed using a time-resolved confocal microscopy Table S1 . Single-molecule lifetime fitting for intensity decays curves shown in Figure S2 .
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Figure S3. The original reflectance image (left) and fluorescence image (right), both images were scanned from the same sampling area.
S4. Fluorescence Correlation Spectroscopy.
The FCS experiments were performed on a MicroTime 200 confocal microscopy (PicoQuant), equipped with a Olympus NA 1.3, 100X oil immersion objective. The stock solution was further diluted to the desired concentrations with 0.05% Tween 20 added to prevent aggregation and surface adhesion. A 635 nm pulsed diode laser with a repetition rate of 40 MHZ was used as the excitation source. The beam was directed via a dichroic mirror into the microscope. The FCS measurements were performed 10 um above the glass surface.
Autocorrelation Analysis. The analysis was performed using PicoQuant fitting software. The time traces ( Figure S4 ) recorded were used to calculate autocorrelation function as follows:
where δF(t) represents temporal intensity fluctuation, is a variable interval, F is the time average value, averaged over all data points in the time series. The theoretical autocorrelation decay for a single diffusing species is given by equation 2 using the Gaussian detection profile and some complex mathematics: 
